T he genus Daphnia is a small group of freshwater Entomostracous Crustacea, which has long been celebrated for possessing the power of reproduction without the intervention of the male, and for laying two different sorts of eggs. In both cases the eggs pass from the ovary into a space or receptacle between the carapace and the hack of the animal. The carapace, according to M ilne-E dwards, is an excessive development of an anterior, probably the mandibular segment * which encloses the whole of the posterior part of the body, which lies freely in it, as it were in a bivalve shell. This bivalve shell or carapace is widely open below and behind,*but is closed along the back, and as it forms there a regular arch, and does not follow the sinuous margin of the back of the animal, there is left between the back and the carapace an open space or receptacle, into which the eggs are laid, and in which they remain until the young Daphnia is sufficiently developed to be able to swim about by itself.
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purpose of continuous watching, I kept by themselves in tumblers. For the purposes of observation, I used one of Smith and B eck's ordinary glass cells, about -^-th inch in thickness. This, being glued on to a glass slide, and a piece of thin glass placed over it, formed a cell, which held the D a p h n i a, and prevented it from moving, without do any injury. To put them into this cell I used a small metal tube, and in this manner I was able to watch the same specimen at intervals of a few hours, for several days together, and to observe gradually the formation of the eggs in the ovary, without doing any injury to my subject. To identify my specimens without fear of mistake, I placed in each tumbler a small bit of tinfoil, stamped with the number of the page in my note-book.
Until now, " the male organs of generation have never been observed*," and though Z e n k e r f has described the testes of various species and the generative opening, he has placed and even figured the latter in probably the wrong place. Speaking of Sida cry stalling he says, " Sein Ausfuhrungsgang miindet an der den Fussen zugekehrten Seite des Schwanzes auf. Diese Geschlechtsofinung variert nur sehr wenig ihre Lage durch alle Daphnoiden." Either, however, the situation of the orifice in question does differ considerably in different species, or else he is certainly wrong in the place he assigns to it.
I f the tails of a male and female Daphnia (PI. V II. figs. 6 and 7) are compared, it will be at once seen that the papillae (a) are much larger in the male than in the female. The vas deferens will almost always be seen leading to this point, and if a mature male be slightly compressed, two clouds of minute bodies will be seen to come out in a stream, one from the papilla of each side of the body, and gradually diffuse themselves in the surrounding waters.
To convince myself that these were really spermatozoa, on the 16 th and 27th of June I compressed seven males, and altogether I must have examined about thirty, all with the same result. I then compressed seven females, and neither then nor at any other time could I observe anything similar in this sex. There can, therefore, be no doubt that these are the generative orifices, and that the minute bodies are the sperma tozoa.
These latter are rod-like bodies, about *0004 of an inch in length, and *000125 of an inch in breadth. They are almost stationary, but if closely watched, a slight wriggling movement can be observed, and several may generally be found curved into an arched form, which, however, may perhaps not be natural, but may be caused by the action of the water. Among these rod-like spermatozoa were several round, probably spermatic, cells, in most of which two bright points could be discerned, which I presume to be the two ends of the spermatozoon.
I have in vain endeavoured to observe the penetration of the spermatozoon into the ovary. Although it is not difficult at certain seasons to find couples attached together, and to place them under the microscope, yet I have always found the male to be merely hanging on to the female by the organs provided for that purpose, and not to be at the moment engaged in a true act of coition. Moreover, the form of the papilla, which can scarcely be called a penis, justifies the inference that the act of intromission, if any, would be short and easily interrupted. At any rate, I must leave the question as to the mode of introduction of the spermatozoa, undecided for the present. The facts to be hereafter mentioned as to the development of the ephippial egg render it probable that the impregnation takes place at an early period in the development of the ovarian egg, which, unless the act is effected, gradually disappears.
Daplinice may, however, be found in every stage of ovarian development united to one or two males. I have found them so when the ovaries have been occupied only by nucleated ovarian masses, when the eggs have been almost ready to escape into the receptacle, and when the ephippium has been almost mature. In these cases the coition is probably without any effect; and, indeed, though I have very seldom seen specimens with ephippia where I could find no males, and though the abundance of the males appears to vary with the number of the ephippia, yet I have often confined males and females together in the hope of being thus enabled to trace out the manner of the impregnation of the ephippial egg, but without succeeding in any one instance.
Thus, on the 30th of September, two specimens which were confined together were in coition: this lasted for three-quarters of an hour after I first observed them. The female had then, at the centre of the right ovary, an agamic egg commencing, formed of a somewhat enlarged germinal vesicle, surrounded by some oil-globules and brown granules. On the evening of October 2nd, I again found these two specimens in coition, for at least three-quarters of an hour. At seven o'clock on the morning of the 3rd, I found that eggs had been deposited in the receptacle during the night, and the pair were again in coition. In the ovary were only the usual ovarian masses. On the 4th, 5th and 6 th they were again in coition, and on the morning of the 7th a fresh set of eggs had been deposited in the receptacle. Again, on the 19th of September, I placed eleven females in a glass with about as many males, and watched them till the 19th of October, when two females and three males were still alive, and during that time not one ephip pium was produced.
These experiments, however, and many others with similar results prove only that the mere stimulus of the presence of males is not sufficient by itself to cause the development of ephippia, but that other concurrent circumstances are necessary.
It has been stated by most writers that the males and ephippia appear only at certain seasons: Z e n k e r , however *, has stated that the males may be found all through the year, and I have myself observed both males and ephippia from the beginning of May till the end of December, with only intervals here and there of a few days. Moreover, the ephippial eggs laid in the spring, summer, and autumn, did not, as is often stated, remain undeveloped till the following spring, but at least in many cases were hatched without any great interval.
I have only once, and then not very satisfactorily, been able to see the actual deposi-nsr D A P U N I A, AND OF THE STRUCTURE OF THE EPHIPPIUM.
tion of the agamic eggs in the receptacle, but I have several times observed the state of the ovary within a few minutes after this took place. The ovary was then as distinct as usual: it consisted of a slightly undulating tube, varying in the middle from *0033 to *005 in width, but contracted at both ends, where also the walls became fainter, so that neither the anterior nor the posterior termination could be observed. The anterior contracted part appeared to be empty, or at least a few irregular curved lines only were visible. Nearly opposite to the hind end of the heart was generally an elliptic ovarian mass, with a constriction in the centre of the upper margin, and containing from two to four, or at most five cells, each consisting of a large, perfectly circular nucleus, surrounded by the cells, which formed a sort of narrow border to it. The nucleus can sometimes scarcely be distinguished, but is usually slightly darker than the ovarian mass itself, and this latter than the cells. This ovarian mass occupies the whole width of the ovary, and is followed in a linear series by three or four more, all very similar to the first, all with the lower margin regularly arched, the upper constricted at or near to the centre. The longer axes of these ovarian masses, which is in the direction of the longer axis of the body, is about *0058 in length, the shorter '0033: the diameter of the cells varies from *001 to *0004. After the first three or four, the masses become smaller, two or more are abreast, and^the walls gradually more indistinct: the cells also are usually smaller behind, but not regularly so, often a mass with large cells behind one with small ones. In many cases, however, the order of arrangement is not so regular, nor the masses so distinct; but they appear, as it were, heaped together, and even where the ovary is at first as described above, it gradually changes to this latter appearance. On all sides of the ovary are often scattered circular cells, containing each one or more oilglobules, but they are most numerous at the downward bend of the abdomen. A few hours, or sometimes immediately, after the deposition of the agamic eggs in the receptacle between the; back and the shell, it usually happens that at the posterior part of the ovary one of the above-mentioned cells swells a little, and becoming surrounded by brown granules, may be called a germinal vesicle (Plate VI. fig. 2 g' ). Other cells, sometimes two or three in number, but usually only one, are at first visible in the ovarian mass, but gradually disappear. The contents of this mass continue to grow darker, until it comes to resemble Plate VI. fig. 3 g '; after this they generally either fade away, or break up into more or less compact little balls (Plate VI. fig. 8 ) which gradually disappear. The ephippial egg in these early stages differs from the corresponding state of agamic eggs in the determinate position and number* being never more than one on each side of the body; and in the constant absence of the large oil-globules, which are constantly present, and show themselves very early in the latter form of eggs.
This embryonic ephippial egg may generally be met with in those specimens which have recently moulted and laid their eggs, and indeed I should say that the cases in which it is not produced are quite exceptional, probably not more than one in five or six.
I have traced the progress of it in thirty-three instances, and in thirty it gradually disappeared again as described above; in the other three the dark granules increased greatly in number, and formed finally a large, firm-looking, dark homogeneous mass, the ephippial egg. In its later stages it may easily be distinguished from the matter of the agamic eggs, by the darker colour, more regular outline, and absence of large oil-globules.
There are never more than two ephippial eggs in , one being formed in each ovary. Prof. H uxley appears to have not very clearly apprehended the relation of these two ova to one another, and to the ephippium, for he compares them to two masses formed in the ephippial egg of Lacinularia *, whereas they are two distinct eggs, and the ephippium of Daphnia is not an egg-shell like the external shell of the winter eggs of Rotifers, but a portion of the carapace, and therefore analogous to the skin of the female Coccus, which acts as a protection to the eggs beneath it. During the last hours before its deposition in the ephippium, the ephippial egg appears to occupy the whole of the ovary, or rather the latter cannot be distinguished; and if at this time the ephippial egg is removed from the body and compressed, there will be seen an immense number of minute cells, some *00083, but by far the greater number about *0001 in diameter, and also some of the usual ovarian cells containing the nuclei, which I call germinal vesicles. These latter, however, do not, I believe, belong to the egg itself: the chorion is at this period so delicate, that I have never been able completely to isolate the egg from the other contents of the ovary; but I examined it several times as soon as it was laid, and found it to contain only the above-mentioned minute cells. The mother-cells, or those containing the germinal vesicles, could then be clearly seen in the ovary, and I believe, therefore, that the above-mentioned disappearance of the ovary is only apparent.
The most accurate account given of the ephippium is that by Strauss, who sa y s f:-" a certaine epoque de l'annee, notamment vers les mois de Juillet et d'Aout, les valves de la femelle prennent, apres la nuce, de l'opacite dans leur partie superieure, chacune dans une etendue a peu pres rectangulaire, s'etendant depuis les environs du premier segment jusqu'au sixieme, et descendant jusqu'au dessous de la region des ovaires. Cette partie opaque est d'abord de couleur un peu blanchatre: mais devenant bientot plus fon §ee, elle finit par etre d'un gris noiratre assez obscur. Sur chacune on aper^oit deux ampoules ovulaires, transparentes, placees l'une au devant de l'autre, et formant avec celles du cote oppose deux petites capsules ovales, s'ouvrant comme une coquille bivalve. M uller a nomme ces pieces opaques un ephippium, sans dire toutefois ce qu'il en pensait: et comme elles ont en effet, vu leur situation sur le dos de l'animal, quelque ressemblance avec une selle, j'ai cru devoir conserver cette denomination, pour ne pas introduire de nouveaux termes inutiles. Cet ephippium se partage comme les valves, dont il fait partie, en deux moities laterales, reunies par suture le long de leur bord superieur. " and there spreading, forms the ephippium." Professor H u xley compares the ephippium with the outer coat of the winter egg of L a d, which is a produ Prof. M il n e -E dw ards says *, " On voit alors (vers la fin de l'ete) se former dans la cavite ovifere, a la face interne de chaque valve, une lame opaque, qui constitue bientot un appareil particulier, auquel on a donne le nom d II consiste en deux battans semblables aux valves de la carapace, dont chacun est garni interieurement dune ou de deux petites ampoules, transparentes, disposees de fa£on a former avec leur congenere deux petites capsules bivalves," &c. In this description it is said that the ephippium is formed of two valves, like those of the carapace, whereas they are in truth a part of the carapace, and each valve is said to be provided internally with two small transparent " ampoules," which are, however, merely places where the valves are pushed outwards in order to leave the necessary space for the two eggs.
Even Prof. O w e n *f*, in his very interesting Lectures, has described the ephippium as an opaque layer, " developed on the inner surface of the common incubating cavity," and neither he, nor, so far as I know, any other naturalist, has explained the homologies of the " inner valve," or the limitation of the ephippial eggs to two.
I have already described the gradual development of the ephippial egg, until it forms an elongated, dark, homogeneous mass (Plate VI. fig. 10 . Plate VII. fig. 1 ) occupying appa rently the whole of the ovary, which at least cannot elsewhere be seen. I have watched the process in three specimens: one unfortunately died, but in the other two I was able to observe the subsequent growth.
At the above stage the receptacle was in both cases occupied by young, nearly ready for exclusion: when this was effected, the only trace of the ephippium was a slight redness in the receptacle. This gradually increased, especially along a bow-shaped line (Plate VII. fig. lj? ) very like the caustic which an ordinary teacup throws on the liquid contained in it.
This line and the accompanying redness is formed by a local alteration of the valve, the line being the upper part of the above-mentioned outbowings in which the two eggs will eventually be placed, but the darkening gradually extends until a saddle-shaped piece (Plate V II. fig. 6 ), of the form described by S trauss, is distinguished from the rest of the shell by the darker colour and the smaller size of the cells.
In the meantime the two eggs have left the ovary and deposited themselves in the two ampullae provided for them. On the 27th of July last, at 5 o'clock in the afternoon, I was so fortunate as to witness this process. I was looking through my compound micro scope at a specimen like Plate VII. fig. 1 , when suddenly the hind part of the dark ovarian mass turned up along the line (m) and elongated considerably. The animal was quite quiet, but the dark matter glided in two streams slowly and steadily into the ephippium, and when there, in a few seconds contracted to less than half its previous length, at the same time becoming oval, and thus forming the two ephippial eggs. The vitelhne membrane must, at this period, be very elastic to admit of such alterations of shape. carapace and the back, the animal leaves off swimming, sinks slowly to the bottom, rests there for a few seconds, and then giving a sudden spring forwards, leaves behind it the inner case, with the rest of the moulted skin.
This experiment renders evident, I think, the true nature of the inner case of the ephippium, which is in fact the inner layer of the carapace, modified in the same manner as the outer. I f a thin section of the carapace be made, it will be found to consist of two folds, containing probably between them another, most likely double membrane, the corium.
According to analogy, we may safely conclude that the corium forms round itself the new carapace, which therefore arises between the two layers of the old carapace. More over, it is only when fully developed that the lower and side margins of the " inner case " are free ; before maturity they may easily be found to be continuous with a very delicate membrane, the inner layer of the carapace.
The diagram (Plate V II. fig. 4 ) will serve to make this explanation clearer. The lines marked w represent the outer and inner layer of the old carapace, in the thickness of which the two layers of the new carapace x are formed. The thickness of the carapace is much exaggerated in this diagram, as well as in Plate VII. fig. 5 , in order to make the different layers more distinct.
The manner in which the " inner case " with the two eggs is deposited inside the outer one does not need much explanation: it will be seen by the above-mentioned diagram that the lower margins of the carapace are pulled in towards one another, so that the section of each valve, instead of presenting, as at first, a segment of a circle, has a bow shape, the upper or ephippial half being smaller than the other. Plate VII. fig. 4 is a diagram of the section of the carapace along the line Plate VII. fig. 1 m, the body of the animal being omitted; and it is therefore evident that the old skin being slipped off, the inner case would naturally come out under and remain enclosed in the outer one.
The receptacle of a specimen which has at the last moult cast an ephippium, will generally be found to be traversed by certain folds: these are caused by the flattening of that part of the carapace which corresponded to the projection in which the eggs were situated.
Plate VII. fig. 3 represents one half of the outer ephippium magnified 250 times, and only partly finished. It consists of small angular cells, about *000125 in diameter, gra dually passing, near the centre of the hollow which is to contain the egg, into small round pit-like cells.
The inner ephippium (Plate VII. fig. 2 ) is very similar. The lower side margins consist of a plain membrane, in which angular cells gradually become visible: round the central protuberances these cells become elongated, but on the surface of the protuberance regain their first shape. A dotted membrane is also evident here.
I have not succeeded in either obtaining ephippial eggs from isolated specimens, or in clearly proving that these eggs require impregnation, and the facts bearing on this sub ject may be summed up as follows. In the first place, the common eggs of D.
, which I have in this paper called " agamic," certainly do not require to be fertilized in the ordinary manner; and as these two sorts of eggs only, e. the agamic and the ephippial, are produced when the males are tolerably numerous, and may often be observed in coitu, it follows either that impregnation is necessary for the ephippial eggs, or, which in the present state of our knowledge seems less probable, that one or both sorts of eggs may be impregnated, but that neither of them require to be so. Whenever ephippia were produced, as a general rule, I could also find males; and at the time when there were most ephippia, the males were most numerous; but once when there were a good many ephippia, I could, after careful search, find only one male; and though I continued every morning for several days to look for males, I could not find another specimen, although at the same time ephippia were being developed. In order to determine, if possible, whether ephippia were ever produced without impregnation, I had taken on the 13th of November ten specimens with black ephippia and placed them in a tumbler. These all cast their ephippia; seven of them had then a brood of agamic eggs, three produced ephippig,, which, however, might have resulted from impregnation having taken place before I isolated them. On the 29th these two had cast their ephippia, and yet after this three ephippia were developed, which were cast respectively on the 7th, 10th and 17th of December.
Again, on the 7th of December I placed by themselves eight specimens with black ephippia: these all cast their ephippia, and had each a brood of agamic eggs, after which, i. e. on the 17th, two more ephippia were visible.
Unless there is a spermatheca in which the spermatozoa can remain in a healthy state, so as to fecundate successive broods, which I do not believe to be the case, these experi ments prove that ephippia can be produced without male influence. I only, however, met with seven instances*, though I have had at least 400 broods of agamic eggs pro duced by females kept separate from males.
Moreover, it is not surprising that ephippia should be sometimes so produced, because we know that throughout the animal kingdom eggs are produced sine concubitu, although such eggs are usually barren.
Finally, in fifty cases in which I watched at intervals of a few ht)urs the early stages of egg-development, the collection of brown-coloured granules round a germinal vesicle (which is the commencement of the ephippial egg) took place in forty-three; and in seventy in which I watched the subsequent stages it disappeared in all excepting three. I believe, however, that the seven above-mentioned apparently exceptional cases arise only from the animals not having been examined at the right time, and that the early stages of the ephippial egg are always passed through. Something, therefore, must usually be wanting, which is necessary to the further development of it, and I am at a loss to imagine what this want can be, unless it is the absence of impregnation.
We need not long doubt why the Baphnia has been pro ratus. The ordinary eggs appear to die if any accident happens to the specimen in whose receptacle they are situated, and are certainly unable to withstand the influence of drought, or of great heat or cold. As the species of this genus are very often found in shallow ponds, which are liable to dry up, or to be entirely frozen, the species would, but for this provision, be often exterminated, in localities usually very favourable to them. An instance of this occurred to me. The 30th of July was so hot that it killed all the Daphnias which were in glass outside my window, and exposed to the sun. At the same time Cyclops quadricornis and aurantia were unhurt. I took some of the ephippia, and in a few days had the satisfac tion of finding that some specimens were hatched.
I now pass to the development of the agamic eggs. They are produced in much more frequently than the ephippial eggs, and I have throughout this paper called them agamic eggs, because, as has long been known, they are remarkable for possessing the power of development without actual impregnation. Almost any amount of evidence might be given on this point. Throughout this summer I have had several females iso lated in tumblers, which nevertheless have produced, by the intervention of these eggs, an uninterrupted series of young. The usual appearance of the ovary immediately after the deposition of the eggs has been already described, and is figured in Plate VI. fig. 1 . Sometimes, however, the ovarian masses can be only here and there, and indistinctly, seen, and the ovary appears to be chiefly occupied by the cells, some of which afterwards become the germinal vesicles. Gradually, however, the walls of the ovarian masses appear, and generally the brown darkening ( c) , already described as the incipient condition of the ephippial egg, occupies one of the most, if not the most posterior.
In such cases the development of the ordinary eggs begins while the brown darkening is in its most conspicuous condition, and before it has begun to fade away. Where there is no brown darkening, I have usually found the first signs of development to appear from twelve to forty-eight hours after the preceding 44 laying." In the few cases, how ever, in which, after this act, the ovary could not be seen, no trace of it reappeared, and the animals died in three or four days.
The place in the ovary at which the agamic eggs arise seems to be quite indeterminate: when there is an ephippial egg begun they may be anywhere in front of it, and in some * hoc. cit. p. 390. cases where none was present, I have seen agamic eggs beginning quite at the posterior part of the ovary.
The mode of formation is as follows:-we have seen that the brown darkening or first stage of the ephippial egg (c) commences round one of the cells, which therefore is doubtless a germinal vesicle. Exactly similar cells and similar ovarian masses occupy also the anterior part of the ovary. See Plate VI. figs. 1 and 2 .
One of the cells in one or more of the ovarian masses becomes slightly enlarged, so as to measure about *002 in diameter, and round it, inside the cell, are deposited several dark granules, and little oil-globules * ; the process being the same as in the formation of the ephippial egg, with the addition of the oil-globules. This process may be going on only round one cell or round several at once, as in Plate VI. fig. 3 , and the embryonic eggs agree precisely with Dr. M artin B arry's descriptions and figures of eggs of Vertebrata in a similar condition f. The two sides of the animal do not always present the same appearance, though they seem to have a tendency to do so. At first two or even three other ovarian cells may be seen in the same ovarian masses, but there never appears to be any tendency to development round more than one of them. The others, and the wall of the ovarian mass itself, appear to fade away, leaving the ovule to consist only of the germinal vesicle, granules and oil-globules. These two latter in the meanwhile increase, and the globules become larger and more numerous; the germinal vesicle becomes much less distinct, pro bably being concealed by the surrounding matter. This is, however, very difficult to determine, because the ovules having now no enveloping membrane, and the component parts not being so firmly kept together by tenacious gelatinous substance, as Dr. N elson has observed in Ascaris m y s t a x , it is almost impossible to extract them from th anything like a perfect state. In some cases this deposition of granules and globules seemed not to take place round any germinal vesicle, but this I believe is a deception caused by a transverse position of the ovule to the ovary.
As the process of development continues, the ovary-walls begin to be pushed out here and there by the germ-matter, which accumulates in front, and the eggs clothe themselves with an extremely elastic and at first very delicate skin, the vitelline membrane, which does not acquire its full consistency until it has been some time hr the receptacle.
The eggs sometimes, after being developed to a certain extent, fade away again and disappear. But these are exceptional cases. I have only seen three or four, although I have watched the process of development so often. These few also appeared to be connected with weakness or disease, for in two of them the animals died soon after, and therefore the phenomenon cannot be compared with the disappearance of the incipient ephippial egg, which is the rule and not the exception, and takes place even when the animal is in excellent health. In warm summer weather, about four days after the deposition of the preceding brood of eggs, those whose development we have thus briefly traced are ready to make their entry into the receptacle; the last brood having in the meantime acquired the power of motion, and become fit to swim about freely in the water. Very shortly after the exclu sion of the young, the Daphnia sheds its skin, and again soon after that the eggs are laid. In what manner this takes place I am unable to say; and that a duct large enough for the passage of the eggs, which, when laid, measure about should be often quite imperceptible, should certainly teach us much caution in describing the anatomy of the lower animals. According to S tra uss, the eggs pass from the posterior part of the ovary into the receptacle, but in the only specimen in which I observed the process, they appeared to emerge close behind the heart. Several times it happened that at the time of laying, some of the egg-matter remained in the ovary. This was not deposited soon after, as might have been expected, but in one case gradually disappeared; in several it was hidden by the succeeding brood of eggs, and in one it became more diffused, and the creature died.
I have always found these eggs, when crushed shortly after deposition, to consist chiefly of globules of various sizes, which do not appear to possess any distinct membranes, as they gradually run together into large masses. Moreover, if they are placed between two pieces of glass, and after the egg has burst, the upper bit of glass is rolled backwards and forwards upon the lower, the globules run .together and form small homogeneous cylinders. I f a somewhat older egg is examined, there will be found also a number of minute circular cells, about *0005 of an inch in diameter, and forming a sort of membrane. These, I believe, constitute the blastodermic layer.
I know not whether the contact of living membrane is necessary for the development of these eggs, but certainly none survived of those which I removed from the receptacle for the purpose of watching.
In many cases the eggs contained a large and distinct globule *, but this is, I believe, merely a large oil-globule; and when the egg is crushed, it appears to have no cell-wall. I have found it much larger and more distinct in the eggs of D. pulex than in those of D. Scheefferi: in the latter species, indeed, it was not uncommon in the spring, but throughout the summer and autumn, though it was then very conspicuous in D. , yet in D. Schcefferi the oil-matter was usually in many small globules. That this is in reality a globule, and not a peculiar cell, was proved by pressure often causing it to elongate, and then separate into two smaller balls.
These large oil-globules arise in the ovary, and may be seen there at an early period in the development of the eggs. They appear to be analogous to the " Nahrungsdotter," or nourishment-yolk, described by J . V. Carus in spider's eggs*f\
In the Daphnia eggs they remain unchanged until the young is hatched, and is nearly ready to quit the receptacle, when they break up into other similar but smaller globules.
The yolk of the agamic eggs of D. pulex at the time of the formation of the blasto dermic layer, breaks up into yolk-masses *0015 in diameter, and containing yolkglobules ; in D,Schcefferi these masses are smaller and less evident, but stil present. Zaddach * has noticed the corresponding yolk-masses in , but asserts that there is nothing similar in Mystacides; his observations appear so carefully conducted, that it is presumptuous to suppose him to be in error here, but I cannot help imagining that in Mystacides, as in I).
S c h c e f f e r i , the yolk-masses small and unobtrusive.
He suggests as a reason for this supposed difference, that the oil-globules are fewer and larger in the Phryganea eggs than in those of and it is curious that in B.
pulex, in which the yolk-masses are larger and more evident than in I). , the yolk-globules are larger and fewer. In the eggs of , however, the oil-globules are included in the yolk-masses, while the large oil-globule of B. pulex is nearly twice as large as the yolk-masses. In the insects, also, the egg-contents break up into similar masses, as may be readily seen in the wasp or the fly; but this differs from the similar process in P h r y g a n e a, in preceding not only the appearance of the embryo, but also, if I am not mistaken, the impregnation.
When the eggs are first laid, they are spherical, and from *009 to *01 in diameter, but when they have been about two days in the receptacle, they have swollen to *0125 in diameter, and they then burst their outer shell or vitelline membrane, and appear as broad egg-shaped embryos, consisting of a membranous bag or skin, in which the young animal is contained, and which, not having been present when the egg was laid, must have been formed since.
Mr. H uxley has favoured me with the following notice of a corresponding exuviation in M ysis:-" A blastodermic disk, very similar to that described by Rathke in constitutes the first trace of the embryo in Mysis. In the middle of this disk a de pression appears, and while the blastodermic disk in front of the depression becomes converted into the bilobed rudiment of the head, posteriorly it is produced into a conical process directed forwards, and applied against the front part of the blastodermic disk, just as is the papillary rudiment of the abdomen and thorax in , with which, in fact, it corresponds. " Two papillae, the rudiments of the antennules and antennae, are developed from each side of the anterior part of the embryo at this stage, and these, as well as the body and the bifurcate or fin-like caudal extremity, become invested by a delicate transparent membrane.
" Up to this point the embryo has been included within the vitelline membrane; but the latter is now burst, and the embryo straightening itself assumes the pear-like form described by R athke and by F rey and L euckart, as the first condition of the embryothese observers having overlooked the earlier condition which has just been described, and 
